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QUICK- INSTALL IRRADIATION UNIT AND 
METHOD OF MAKING SAME 

TECHNICAL FIELD 

[01] The present invention 

devices for controlling airocrn^ 
particular, to a quick-install g-: 
fir des troying mi or o-or ?ar.isms 
irradiated ty the unit. 




BACKGROUND OF THE INVENTION 

[02] The airborne trarsmissie 



f disease organism 



especially respiratory disease organisms, has long been 



recognized as a seric u; 



problem. Health care authorities 
and biologists have now become acutely aware of the problem 
due to the evolution of antibiotic resistant strains of 
streptococcus and tuberculosis, for example. In is well 
known that many diseases caused by both bacteria and 
viruses are primarily transmitted from host to host by air 
currents. Therefore, germicidal air filters have been 
invented and have proven to be effective in removing micr:- 
organisms from the air and destroying them. Examples of 
such filters are described in United States Patent 
No. 5,330,722 which issued on July 19, 19?4 to Pick and has 
subsequently been assigned to tne applicant. Tne 
germicidal air filtration systems described m coat patent 
are principally suitable for permanent or semi-permanent 
installations . 



issiar.ea 



the 



. _ ^ c: w 



electrostatic air filter, an 
parabcli: reflector or a con- 
ultraviolet radiation emitted \ 
~ the air filter. 



Tne reliecccr 



.s tor 
1 amp c : 



lens is constantly oscillate; 

upstream side of the filter with Germicidal 
radiation. A fan adjacent 



tto: 



downstream 



lamp ana a 

an upstream 
Lamp with the 
y sweep the 
levels of 
ide o f the 



filter draws air through the filter 
through air outlets in the side wails c 



and impels 
f the cabinet 



- f- 



ou t 



.11 i> - a \ 



t i o n a r y u n s n i e i a e < :i 
;erciai and domestic 
e, in United States 
to Bach on August 11/ 



[04] It is also known to ms 

ultraviolet 1 amp s in air auc t s c 
heating systems, as taught 
Patent No . 5,894,130, which issued 
1999. Such devices are installed downstream of air lilters 
cn the theory that short, high-intensity exposure to 
ultraviolet light as air is drawn past the ultraviolet 
lamps will destroy at least a proportion of the micro- 
-organisms suspended in the air. 
of such systems is that the 



collect airborne 



oust , 



wni cn 



A principal disadvantage 
nshielded lamps readily 
reduces tneir 



v e I o c i t v 



effectiveness. A further disadvantage is tiat i 
of air flow changes due to various operating stages ot tr 
Llmg system, the efficacy of the treatment change; 



air nana. 



onait lining 



* 



ed on the filter pad are not 

f the 

:ad is replaced, 



a. ^ tt 



-leasing the cro-: rgar.i sins again. Studies have al: 



[05] Air handling systems v;:::::u. ger^.^iaa. = 

are still widely used in -any applications. For example, 

TV ,^ =:+ . ^ „ ^ ^ .-. 4~ f^rc^d-afr ho a tine sots terns have a niter paa 

parti:ui 

particulate matter cnle 
destroyed and may, in fact, reproai 

particulate matter collected on tne in^en 
re- suspended in air when the 
r 

shown that the filter cads are not the only place that 
supports the growth and reproduction of micro-organisms. A 
warm and moist environment such as air conditioning and 
refrigerator coils and ducts surrounding such coils are 
known to provide a suitable environment for many types of 
micro-organisms, including fungus and mold. 

[06] Therefore, there exists a need for a 

quick-install irradiation unit adapted to be conveniently 
installed in proximity to a surface tnat corrects or 
supports growth of micro- : rganisms , to expose that surface 
to germicidal levels of radiation. 

SUMMARY OF THE INVENTION 

[07] It is an object of the invent! cn to pro vide a 

quick-install irradiation unit for irradiating a surface. 

[08] It is another object of the invention to provioe 

auick-ins tal I irradiation unit tnat is adapted to be 
quickly and conveniently installed in proximity to a 
surface to be irradiated, regardless o : an instated 



[09] 



[10] Tries* 
realized in 
irradiating a 



and other cbjec 
a quick-install 
surface, w h i c n 
; ans for 



00 ea; 



T£ :ia:i 



unit 



1 



_ng radiation emitted 
:ed suoC'Ort frame is 



aaao tec 



radiation source ana 
by the source. A ■ 
provided fir operative.lv securing the radiation source an: 
means f ■: r focusing, to form a quico-ms ta^. 
:>e mcur.table at only one enu tnereor. 

/ided for mounting the one end of the germicidal iu_ _ 

:hat tne field is coincident 
rface and the surface is exposed to radiation. 



o 

is or o vide 
in proximity to the surface s 



with the su: 



ion unit on accordance 
>ort s tr u :rure 



ena oi 

to a structure s\ 
receives the housing 



a housing s 
;ke t a iaoted 



be mo ante i 



[11] Tne quick-install irradi 

with the invention preferably ctm 
including an elongated frame and 
^ ~.t the frame. A mounting bra 

supporting the surface t: be irradiate i 
The mounting racket supports the 

elongated trame m proximity ^~ su^ra^-. . . 

ultraviolet radiation source is supported by the elongated 



frame fir exposing at 
ultraviolet radiati z n . 
ultraviolet radiation 
radiation in a narrow, 
on opposite ends of 

- v- . - i - *~ "h «=: i "! v- p 5^ O t . 



t leas' 



a por- 



:he surra^e 



:ne 



_nc 



is sup] 



ime , 



rotate 



e u a r . ~ ci 



ixoose u 



i tne 



supported within the nousmg cna 
the rctatable near.s for f: 



systematical ._y 
irradiation ur.it fur 
Ijckmg the noutin: t 



i x i 



c; & 



d to ra 



:he noun ting 



the surface is 
The aermi cidal 



. ci 'r: 



[12] The focusing of one u.travi 

accomplished by a reflector position 

.olet lamp. The reflector is shaped to focus 



may 
ieehmd 



ul t ravi 
radiation 

predetermined area . 

stationary position, the reflector is s 
radiation on the entire area 
is rotatably mounted 



v the radiation source on a 
If the reflector is mounted in a 
7^,^-->- - c; chaped to focus the 

fleeter 
ous the 



f — - 



preferably snapea to 



:he surface b: 



radiation in a narrow, concentrated carta on l_ 
ke irradiated. Alternatively, the radiation may be focused 
ky a reflector behind the lamp i: 
elongated lens positioned in front 
substantially all of the ultravioie 
the ultraviolet source is focused in a relatively narrow, 
elongated band on the surface to be irradiated 



combination witn an 
: the lamp, so that 
radiation emitted by 



The means 

fcr focusing the radiation, e.g. a reflector or elongated 
lens, may be oscillated about an axis parallel to the axis 
of the radiation source by an electric motor, for example, 
which drives a cam shaft assembly at 
effect the desired irradiation of the 



predefined rate tc 



: r a a i a i 



[13] The germicidal 

with the invention includes very : 
~ o to o r ■ n e n t s are 1 i c h t in weight, a n < 
with a separable mounting r.racr: 
irradiation unit is therefore eash 



;n unit in accordance 
:ew oomconents and the 
i the unit is equipped 
et. one germicidal 

h a n oi 1 e d , a n d m a v be 



qu - ^ --- - v 



and c:r.ver.ier.:ly ir.sca 
filter c: a heating system to 
any other supporting structur 
and proximity t 



_ _ e z , 



. n an 



-J " - = v- 



in a desired orientati: 
irra d i a t e d . 



BRIEF DESCRIPTION OF THE DRAWINGS 

[14] Further features and advantages of the present 

invention will become apparent from the following detailed 
description, taken in nomination with one appended 
drawings, in which: 

[15] Fig . i is a front elevationai view of a preferred 

embodiment of one invention, with front walls of a mounting 
bracket and housing removed to illustrate components 
contained in the housing; 

[16] Fig . 2 is a side elevationai view :f the 

embodiment shown in Fig. 1, with side wails of the mounting 
bracket and the housing removed to illustrate components 
contained in the housing; 

[17 ] Fig. 3 is a perspective view of the embodiment 

shown in Fig. 1, illustrating a condition in whom the 
housing is withdrawn from the mounting bracket; 

[18] Fig. 4 is a perspective view of the embodiment 

shown in Fig. 1, illustrating a condition in which the 
housing is received in the mounting bracket and locked in 
place ; 



[19] Fig. 5 is a top plan vie, of the embodiment shown 

in Fig. 1, with a top plate of the no using removed to 
illustrate components contained in tne r.ousir.g; 



[20] 

ar rangerr.6 

surface ; 



for recusing trie uitrdv 
reflector cc:±ir.at:or. z 



.e: raai; 



[21] Fig 

germicidal i 
invent! on ; 



/ 1 s 

_ a. Q 1 d ■_ 



:nit 



[22] Fig. 8 is a 

application of the invention 
in Fig. 1 is installed in a verti 
duct for irradiating an 
duct; and 



tie 



perspective v _ - a 

'n which the embodiment shown 
1 position in an air 
ler pad inserted in the 



showinc anotner 



[23] Fig. 9 is a perspective view, 

application of the invention in which the embodiment shown 
in Fig. 1 is installed in a horizontal position in an air 
duct for irradiating an electrostatic air filter pad 
inserted in the duct. 



[24] It will be noted that thrcugnou: 

drawings, like features are identified fcy 
numerals . 



the appenaea 
.ke reference 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[25] Figs. 1 through 4 illustrate a preferred 

embodiment of a quick- i ns tal 1 irradiation unit i: 
accordance with the invention, whicn is generally indicate; 
bv reference numeral 10. The irrauiation unit ^ c ^ ac: 



:quipment 
;■: nvenl e:v 



i :us in 



.y rectangular 
to rrrl t a qu 



.ation 



f - ^ r 



the irradiation unit 
frame 14 is constructed using she« 



x ano _ e 



[26] 

includes 



re ciesriv s iio w i - 
-: r late 2 0 and twc 



The back plate 2 0 ana side p. 



deii 
sucocrt s 



rame 

a n d z l i . 

channel 



with an open front chat surrounas an 
ultraviolet (UV) lamp 26, which nay he a germicidal lamp, 
or a germicidal and ozone priiucmg hybrid UV lamp, 
which are commercially avai^aole. An - 

reflector 28 is also supported by the frame 14 t: 
and focus radiation emitted from one lamp towards t: 
front of the frame 14. One end of t 



be th of 
c:\gated 
ref ie st 
ooen 



frame 14 is attach -: : d 



d L l. 

frame 14 



to the housing lb, and the ether end of tie 
terminates in an end plate 3 0 (Fig. 2) to increase 
of the frame structure. As shown in Fig. 1, the housing 
is a closed box structure with a top plate 31 

side walls 3 5, front wail 3S and baco wa 
The one end of the frame 14 is secured to the 
late 34 of the housing 16 in a perpendicular 



plat 



a n 



(rig. - 

bet tern 



relation by spot welding, cr any >ncwn mechanical 



oo opening 4 2 



ncusm j, 



(see Fig. 5; in the botccm plat, 
referablv sited and shaped to p 



t as tener . 
3 4 ; f the 



access rrom cne 



le t me 



;ne I r ame 



[27] 

ends by a 



lamp support: member < 
i See Fig. 1) which a: 
elate 2j of toe frame 14 



S p ; 



ends c r toe c \ 



a mo- sec 



isinc 16 to provide a 
the one end of the 
provides a 



through the opening 4 2 into the h 
spaoe heoween its remote eni am; 
u 1 c r a v 1 0 1 e t 1 amp 0 1 
wir ing conneo 
eieotroo current 

lerablv selected from a oype in which 



:n to one uitrav:o-e. ^g-.l^ 



condu ::t: 



ano 



lamp socket 50 are ere: 
one sockeo provides 



full wiring connect: 



:he laox u 



no wirincr is recu: rea a: 



at only one end thereof so liic 
the ether end of the lamp 26. A dual socket lamp may also 
be use:!, however, in which case the electric co 
routed behind the reflector zz . The wiring exo 
and is supported by the bracket 46. Link arms 51 cenne 
each end of the elongated reflector with respective t 



ic::rs are 
Is tnrcuch 



5 o nav 



he fixe-: 



plates 54,16. The tie piate. 
rotatably mounted on the respective support brackets 4 6 

the reflector 28. The 

the 



and 48, depending on a shape 



focuses one raaiation 

^ and also p r o t e c t s t n 

.r-ira as an air foil th 



1 amp z o , 



mi t tea r y 
1 amo 



m 



reflector 26 
ultraviolet 
oust contamination cy 

uum around the lamp 26 to inhibit the collection 



sioaht va; 



dust parti cies o 



:he lam 



[28] 



one re: 



ie, 



ime . 



-ho reflector 



- ^ r - 



concentrated band is sysie-atica 
predefined area a 



±- >. ^ v- ^ ^ ] ^ r ■■' 

rear side ■: f the ultraviolet: lamp ,i c 



__j-m an aluminum ai 
side to enhance reflection, 
f o r e x amp 1 e , from Ideal 



n c. v i n c 



identified as Aluminum Bright (1100-H24 



swep: over ^ne 

The reflector 26 may 
j a bright polished 
metal is available, 
cute / Canada ano i s 
The sheet metal 
he desirea snape using techniques 



etal m 



;he reflector may 



tvoicaily rolled into 

n in the art. Alternativ 

:owdered metal composition or 
c, for example. An inner 
then coated with a highly 
'.n the art. if the 



well known 

melded from a plastic or pc 
extruded using a thermcplasti 
surf a re of the reflector is 
reflective coating, well known 
refleotcr 23 is shaped tc focus the radiation in a narrow, 

_ „ j v-v--^ ip^-^h of the refleotcr 2 6 ^s 

cc ncent rate n rdna, _-^a^ 

preferably such that the radiation emitted by tne 
ultraviolet lamp 26 is most concentrated when the radiation 
is focused at the edges of the predefined area, 

cect on the area is as consistent as poss. 



■t tne 



germicidal af: 
[29] 



If the reflector o 
frame 1-1/ oscillation ;f tl 
accomplished by a 2 4 



;ne 



= 24 volt 
/ell known in the ar 



f a cam shaft 



twin ceil 

The moto: 
v. the flv 



is ere f era! 



gea: 



ducticn 



a j_ .l v 



whee- bU m 



ennee 



reflector, whi oh sweeps 



•ice: 



:e a 



. y- - — p ^ ^ p V- p 2. 



, J_ O ' / 



The top plate 3 
to the side wa^. 



trie housing 1 6 
of the housing 



[30] The gear reuucticr. ^ 

inner side of the top plane 3 
fasteners 
(see Fig. 5) . 
detashably se sure 

40 bv any well known mechanical means. Tne 

:se structure and room to 
■ <=-n t s therein. A ballast 6 o 



back walls 08, 
housing 1- 



a.so previous a 
support and contain other ccmro 

::loik 6 3 are affixed on the tectom plate 

indication lamp 72 and 



t e rmma ... 



of the housing, 
fuse 74 with a protective bracket 76 are mounted to the 



cord i B wi 



th a thre-: 



plate 32 cf the housing. a power 

attached tc the top plate 32 of the 

The function 



prcng power plug dO is a 

housing and wired to the electric components, 
c: those components and the wiring ther 
described with reference to Fig. "7. 



will 



[31] The m: 

housing 1€ as shown in Fig 



lounting bracket IS is separable from the 

The mounting bracket 1-3 
includes a front wall 32, a back wall 34, side walls 3-5 
with a bottom plate 88, which only partially closes the 

be otom of the mounting bracket ib oo p 

extend through the mounting bracket IS 

::> receive the housing 16 therein and secure; 
elongatec frame 14 in a 
> ^ -> ^ ■ coked in the : 



frame 14 to e>d 



cunt ing bra rket 



and shaped 



emit the elongate c 

Z h e 



. ne 



elongated, frame 14 i< 
^ ^ rn-- zhe aui; 



>: e t ±o 



of locking nechani: 
f ^ 5 1 6 n ^ r s ! non sncwn ! 



screw 



exam 



Tt- should be underscccc, however, 
1 o " k i n g me c h a. m s m s n a v e c e e n c o n _ < 
Toe quick-release latcn mechanic 
member 9C pivotaily mounted on the e 
elate 32 



the housing j. ; 



to 



1 coking pin 



as 



on Fi:: 



irnuaes a 
:ernal side of the tip 
; under a neac or a 
The locking pin 92 is 



secured no the bolt cm p 
arc extends ohrcugn openings 
bet tern plate 34 and tcp p-ate ju: 
cne opening in the top place ^2 i 
the housing 15 is received within 
The mounting brack 
cutwardiy from the batten eo 
walls 86 of the mounting bracke 



.n the respective 
housing 16 ion±y 
- shown in Fig- 3 > when 
the mounting bracket IS. 

16 includes ^ w c -icL^^ec 1 — ° ~ - - - c - - 

the respective side 



to mount the mounting 
core 12, 



[32] It is there tore convenient 

bracket 13, when separated from the support sti 
to a flat support surface in a desired position. When the 
elongated frame 14 extends through the mounting bracket 18 
and the housing 16 is received in the mounting bracket 18, 
the elongated frame 14 is supported in proximity to a 
surface tc be irradiated. The predermec area 
the focused radiation i 
coincident with the sur: 
surface is exposed to go 

lock mechanism, such as i^^i. ^c.^-c - j — - 

^ : ^ 9 2 , ensures that one n o u s i n g - - - — s ^ : ^ ^ - o _ j s c d >_ ^ 



_ 1. J- CI - 



ver wrucn 
unit should be 
:d, so mat the 



supported : 
irradiated/ 
irradiat ic: 
handle 0 3 : 
SC ; than it 



: s pes: - 
: e g a r i 1 e ; 

Lt 10 cc: 



re 



irvent i en 



; is ccn' 
;-n unit 
will be 



;urther aescr: 



:oiica:. 



: _L ^ ^ V\' 



i t h reference t' 



the drawings of Figs, o aiu r 

ria. 6 illustrates an alternate arrangemen 



the 



radiation emitted by 
emi:odime:it, the reflector ^ 
iC c n v e x 1 e n s 1 u 1 wn i c r 



[33] Fi 

focusing the ultraviolet 
ultraviolet lamp 26. In th 
reflects ultraviolet radiation onto 

)let radiation m much the same way as a 

The lens 10 0 ma y b e 
it and t r ar. s mi s s i ve 
r a UV transmissive 
: actore of UY lamps. The lens 100 is 



Teflon plastic, quartz 



focuses the ultraviolet 
focused reflector 2 8 describe: 
m 3, . j_£ from, f o r e x amp 1 e , a ; ~ 
acrylate or 

glEiss used in the manufc 
preferably configured to have a focal length such tnat the 
radiation emitted by the ultraviolet lamp 26 is most 
trated when the radiation is focused at the edges of 
fined area. The lens 110 also further protects 
^H,-,i e : lamp 26 from exposure to dust particles 



concent 
the preae: 
the ultrav: 



suspended in the air 



[34] 

t h e qu 1 
the invent ion 
t c t n e r e w e r c 
'rout current. A ground conduct-: 
Is connected to ground through 
rower conductor 104 of the power 



diagram suitable f c r wiring 



Fig. 1 is a wiring 
ick-install irradiation unit 10 in accordance with 
Tv.p -hree orcna uiwer plug 60 is connected 



tne covor 



s v/ itch / 0 / 
points 116 



ind ternir.at 



the circuit when the switch 
c::du:tor 10S of the power 



"cr." position. 



motor 58 is connected through one 
high vclcage end conneooma pcinr: 
block c8, and connected through tne 
lev; voltage end connecting poi 
thick c8. The gear reduction met 
electric current when one switch 

) i n o e r c c n n e c t the ballast J ^ 



The gear reduction 
: o u duct o r 1 o! 4 a t o t n e 
106 on tne terminal 
c o ndu c tor 10Sa t c< t n e 
— n~s 110 on the terminal 
s thus energized by 
is on. Similarly, 

and 



al'a — - ^' 



ipp^y 



conductors 10 4b and 10: 

the respective connecting points ito a: 
110 volt AC input to the ballast 34, which is connected to 
the" lamp socket 50 by conductors 112a, 112b, 112c ana 112a. 
The ballast 34 transforms the 120 volt AC input to a 

suitable fcr driving the ultraviolet 
i z.v-.r^ o? h also connected througn 



v :;■ 1 1 a g e out pu u 

lamp 26. The indication lamp 7 2 i 
conductors 104c and 108c to the respective high voltage en 
connecting points 106 and low 
points 110 so that the indication 

indicate an operation condition 

switch 7 0 is on and the ruse 7 

co louring system is indicated in " 

i r d i c a t e s the wiring w ion t n e n i g r 

wi th the low voltage ena, ana 

Yellow, red and blue co; lours ar- 

wd r:na to the socket 5 7 . 



oitage end connecting 
lamp is illuminated to 
:f the unit when the 
works properly. A 
g . ~ m which the black 
village ena, the white 



[35] The :u:cr:-:r.s-a-i „- 
easily and conveniently installed 
p r o x i m i t v or a s u r f a o e no c — = 

an air conciiticning or refrigera; 
coils where growth of micrc-org 

n of 



uni " 



le, the 



4 p,- +- 



nisms is iupported. An 
one invention is sh:wn in 
ally used m a fcrcic-air 
IIS ir. ay be 



example of such an applicati-: 
Fig. 8. An air iuct 12 0 is _ 
heating system. An electrostatic air 
inserted through a slot 122 in a side wall of 

particulate matter suspended ii 
the air dust 120. 



the air 
y i c r c — 



duct 12 0 to renr/e 
when the air is drawn throug 
organises are collected with the particulate matter ~r. the 
upstream side of the filter pad 116. It is convenient to 
install the germicidal irradiation unit 1C described above 
in the air duct 120 tc expose the upstream side : f the 
electrostatic air filter 115 to germicidal levels ef 
radiaticn. The installation begins by cutting an aperture 
in a top wail 126 of the air duct 120, shared and sized to 
permit the elongated frarr.e 14 to be inserted down through 
the aperture into the air duct 120. The next step is to 
mount the mounting bracket 16 on the external side •: f the 
tip wall 126, using fasteners to attach the flanges 96 t: 
the top wall 126. The open portion of the bot 
mounting bracket IS is aligned 
the top wall 12 6. The eiong 
through the aperture in the tc 
duct 120 until the housing 16 i 
bracket IS. The latch member 9 0 
under the head of the locking tu: 



t:m if the 
with the aoerfure m.ade m 
ated frame 14 is inserted 
:cd wall 12 6 into the air 
ated in the mounting 
>. o >- r -a ~ o h 1- .slide 



[36] 



i r 



le c 



distance between the uitrav 
the upstream side or one - 
that the fcoused radiation e^ne 

26 is recused on an entire area 



2 6 of one unit ana 
p- d IIS is do t e r m i n e d so 
ed fr:m the ultraviolet 



1 amp 



UT 



:eat s: 



cf the electrostatic air ri_ 
rer lector ii is^, -n^ .^^^ 
should be positioned sc that radiati 
when the radiation is focused at the eag 
f the electrostatic air filter 13. 



T 



an icciliatiru 
.rradiation unit it 
s most concentrated 
s of the upstream 



siae o 

[37] Fig. 9 shows another exanp. 

the inventi:n. In this appLicati 
irradiation unit 1C is installed in 



o r 



cf an app-icat:i< 
, the quick-install 
horizontal position . 
16 in the mounting 



cpr^irp seat ma ci the nousi 
bracket 18 ensures 
in its working position even 
at the one end by the side wall 124 i 
orientation. The acplicati 
with reference to Figs. 6 and 9 are exemplary only, a 
irradiation uni 



The secure seating c 

that the elongated frame 14 is supported 

he unit is supported 
a cantilevered 
the invention des tribe d 



aermiciiGi 



h the 



invention 



may be mounted to any suitable structure for 



irradiating a surface which 



benefits from irradiation 



[38] 



t h e i n v e n t 



The embodiment ( s ■ or tne 
re; "intended to be exemplary o: 



